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DETAILED ACTION 

Specification 

1 . Applicant is reminded of the proper language and format for an abstract of 

* 

the disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 1 50 words. It is 
important that the abstract not exceed 150 words in length since the space 
provided for the abstract on the computer tape used by the printer is limited. The 
form and legal phraseology often used in patent claims, such as "means" and 
"said," should be avoided. The abstract should describe the disclosure 
sufficiently to assist readers in deciding whether there is a need for consulting the 
full patent text for details. 

The language should be clear and concise and should not repeat 
information given in the title. It should avoid using phrases which can be implied, 
such as, "The disclosure concerns," "The disclosure defined by this invention," 
"The disclosure describes," etc. 
The abstract is less than 50 words. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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3. Claims 4 and 6-10 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 4 recites the limitation "the same grid" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

The term "the best sequence" in line 2 of claim 6 is a relative term which 
renders the claim indefinite. The term "the best" is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, 
and one of ordinary skill in the art would not be reasonably apprised of the scope 
of the invention. 

The term "better distance spectrum" in lines 4-5 of claim 7 is a relative 
term which renders the claim indefinite. The term " better distance spectrum " is 
not defined by the claim, the specification does not provide a standard for 
ascertaining the requisite degree, and one of ordinary skill in the art would not be 
reasonably apprised of the scope of the invention. 

Claim 7 is further rendered indefinite. The term distance spectrum refers 
the the relationship of the distances between constellation points. The distance 
spectrum of a QAM signal is not of a set value, as QAM signal constellations can 
take rectangular, square, and circular constellation patterns, as well as irregular 
patterns, allowing for many different distance spectrum values. Therefore, the 
recitation "better distance spectrum than an uncoded QAM signal" is indefinite. 
Claims 8-10 are rejected as dependent upon Claim 7. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

5. Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Hilton et al. (U.S. Patent No. 6,185,594). 

Claim 1, Hilton discloses a mapper operational to map at least one input symbol 
sequence into a set of multiple sequences of extended symbols (col. 7, lines 7- 
10); and a linear ISI filter operational to generate coded output symbols in 
response to the set of multiple sequences of extended symbols (col. 7, lines 7- 
10, an FIR filter meets the requirement of an ISI filter). 
Claim 2, Hilton further discloses the linear ISI filter is selected from the group 
consisting of an finite impulse response (FIR) filter, and an infinite impulse 

» 

response (MR) filter (Hilton discloses an FIR filter col. 7, lines 7-10). 

6. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
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the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21 (2) of such treaty in the English language. 

7. Claim 7 is rejected under 35 U.S.C. 102(e) as being anticipated by 
Dagdeviren (U.S. Patent No. 7,099,403). 

Claim 7, Dagdeviren discloses providing a non-linear precoder andinserting 
deliberate inter-symbol-interference (ISI) into an input signal via the non-linear 
precoder such that input data is mapped into a lattice having a better distance 
spectrum than an uncoded QAM signal while retaining a substantially unchanged 
power level from the uncoded QAM signal (col. 2, lines 25-34). 



Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

9. Claim 3 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hilton et al. (U.S. Patent No. 6,185,594) as applied to claim 1 above, and further 
in view of Frenger et al. (U.S. Patent No. 6,977,888). 

Claim 3, although Hilton fails to disclose the linear ISI filter is configured such 
that its convolution with a channel impulse response yields a desired ISI 
generating pattern, Frenger discloses the linear ISI filter is configured such that 
its convolution with a channel impulse response yields a desired ISI generating 
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pattern (col. 12, lines 27-28). Frenger further discloses his system has the 
advantages of increased throughput and decreased packet delay (abstract, lines 
12-13), it would have been obvious to one skilled in the art at the time of 
invention to incorporate the filter as disclosed by Frenger into the invention of 
Hilton. 

10. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hilton et al. (U.S. Patent No. 6,185,594) as applied to claim 1 above, and 
further in view of Anderholm. 

Claim 5, Hilton fails to disclose the mapper has a transform that is invertible such 
that no two input sequences are mapped into the same sequence of extended 
symbols. However, Anderholm discloses the mapper has a transform that is 
invertible such that no two input sequences are mapped into the same sequence 
of extended symbols (col. 9, lines 25-44). The use of a non-invertible mapping 
transformation such as this will increase system reliability by allowing symbol 
overwriting. Because of this advantage, it would be obvious to one skilled in the 
art at the time of invention to incorporate the mapping of Anderholm into the 
invention of Hilton. 

Claim 6, Anderholm further discloses the mapper comprises a sequence 
selection algorithm that operates to select the best sequence from the set of 
multiple sequences of extended symbols (abstract, lines 26-28). 
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11. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dagdeviren (U.S. Patent No. 7,099,403) as applied to claim 7 above, and further 
in view of Hilton et al. (U.S. Patent No. 6,185,594). 

Claim 8, although Dagdeviren fails to disclosen the non-linear precoder 
comprises a mapper operational to map at least one input symbol sequence into 
a set of multiple sequences of extended symbols; and a linear ISI filter 
operational to generate coded output symbols in response to the set of multiple 
sequences of extended symbols,' Hilton discloses a mapper operational to map at 
least one input symbol sequence into a set of multiple sequences of extended 
symbols (col. 7, lines 7-10); and a linear ISI filter operational to generate coded 
output symbols in response to the set of multiple sequences of extended symbols 
(col. 7, lines 7-10, an FIR filter meets the requirement of an ISI filter). Because 
Hilton discloses his invention has the advantage of enabling high signal data 
rates (abstract, line 9), it would have been obvious to one skilled in the art at the 
time of invention to incorporate the symbol mapping of Hilton into the invention of 
Dagdeviren. 

12. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dagdeviren (U.S. Patent No. 7,099,403) and Hilton et al. (U.S. 
Patent No. 6,185,594) as applied to claim 8 above, and further in view of Frenger 
et al. (U.S. Patent No. 6,977,888). 

Claim 9, Hilton discloses mapping at least one input symbol sequence into a set 
of multiple sequences of extended symbols (col. 7, lines 7-10). Although 
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Dagdevrin and Hilton fails to disclose convolving a linear filter with an associated 

« 

channel impulse response to yield a desired ISI generating pattern, Frenger 
discloses convolving a linear filter with an associated channel impulse response 
to yield a desired ISI generating pattern (col. 12, lines 27-28). Frenger further 
discloses his system has the advantages of increased throughput and decreased 
packet delay (abstract, lines 12-13), it would have been obvious to one skilled in 
the art at the time of invention to incorporate the filter as disclosed by Frenger 
into the invention of Hilton. 

Claim 10, Hilton further discloses mapping at least one input symbol sequence 
into a set of multiple sequences of extended symbols comprises selecting the 
best sequence from the set of multiple sequences of extended symbols (col. 7, 
lines 7-10). 

Claim Objections 

1 3. Claim 7 is objected to because of the following informalities: 

Claim 7, the acronym QAM should be properly defined as Quadrature Amplitude 

Modulation (QAM). 

Appropriate correction is required. 

Allowable Subject Matter 

14. Claim 4 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 1 12, 2nd paragraph, set forth in this Office action and to include all of 
the limitations of the base claim and any intervening claims. 
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1 5. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Erin M. File whose telephone number is 
(571)272-6040. The examiner can normally be reached on M-F 10:00-6:30. 



If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mohammad Ghayour can be reached on (571) 272-3021. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

Erin M. File l 



9/28/2006 





